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1. Configuracié inicial

[ )

Service .

‘ Terminal I 0K |
Record Data | |
Debugager |
Programme Module Memory |
i
Hardware-Simulation by Dialog-Window LI ||

Imatge 1. Simulaci6 programa

~
Programeingof e devices . G e | e, = ==
[l=] DEVICE 1
—1 | PC-Connection I IBR-Instrument | Connection | Gauge [ Sensor I Add |
USE ;||1ME=us = Ll Addr.1 IMB-im8 { 8 Inductive Probe Inputs ) Connection 1 aon Setup | |
Addr.2 IMB-im8 ( 8 Inductive Probe Inputs ) Connection 2 arn Setup
Addr.3 IMB-im& ( 8 Inductive Probe Inputs ) Connection 3 an Setup
Addr.4 IMB-im& ( & Inductive Probe Inputs ) Connection 4 on Setup
Addr.5 IMB-im# ( & Inductive Probe Inputs ) Connection 5 on Setup
Addr.6 IMB-im& ( 8 Inductive Probe Inputs ) Connection & an Setup
Addr.7 IMB-im& ( 8 Inductive Probe Inputs ) Connection 7 an Setup
| Addr.8  [IMB-m& (8 Inductive Probe Inputs ) Connection 8 o setup | -]

DEVICE 2
PC-Connection I IBR-Instrument | Connection | Gauge / Sensor Mea. Step I

-— ;” LI Sefup
Sefup
Sefup
Sekup
Sekup
Sefup
Sefup

J Service | Setup
Print | oK. Cancel | Help ||

| T

Imatge 2. Inputs
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Programming of the devie: sy I . |, ==
il DEVICE 1
— | PC-Connection | IBR-Instrument I Connection I Gauge | Sensor I Add
USE ;”IMBus ) ;| Addr.9 IMB-im8 { 8 Inductive Probe Inputs ) Connection 1 on Setup
Addr, 10 IMB-im& { 8 Inductive Probe Inputs ) Connection 2 on Setup
Addr.11 IMB-im& ( 8 Inductive Probe Inputs ) Connection 3 an Setup
Addr. 12 IMB-im& { 8 Inductive Probe Inputs ) Connection 4 on Setup
Addr.13 IMB-im& ( 8 Inductive Probe Inputs ) Connection 5 an Setup
Addr.14 IMB-im& { 8 Inductive Probe Inputs ) Connection 6 an Setup
Addr.15 IMB-im& ( 8 Inductive Probe Inputs ) Connection 7 on Setup
Service | | Addr.15  |1MB-m8 (8 Inductive Probe Inputs ) Connection 8 on Setup
DEVYICE 2
PC-Connection | IBR-Instrument I Connection I Gauge [ Sensor I Mea, Step I
- ;” ;I | Setup =
| Sebup
Sekup
Sebup
Sebup
Sekup
Sefup
-]

Service | Sehup | d
Print | OK I Cancel

| Help |

Imatge 3. Inputs.

TEST SCHEME (Create / Change ) [

Article Number [TFG -new ox | oK
Article Name I cancel
Hardware Connections Setup Documentation Ix [ Qx / Rx Setup Test scheme for

Special settings Setup Reference Information Setup IComGage Professional vl Help |
0| & | x
CHARACTERISTICS : I Drawing data Statistics I%eference Infcrmaticri _I _I _I

MNo. | Mame | mominal | wst | wee | wer | st | unmit | Mea. Inputs | Mode | 1 Master | 2. Master | «

[ci Jii [ 25324 [o002 ] o0 | 0 [-0002] mm [Mi | Max | 2533 | 25320 |

2 L2 25324 0.002 0 0 0002 mm Cl Max 25326 25,322

3 L3 25324 0,002 0 0 0002 mm  Cl Max 25326 25,322

c4 L4 25324 0,002 0 0 0002 mm Cl Max 25326 25,322

R 25324 0.002 0 0 0002 mm Cl Max 25326 25.322 II

6 L6 25324 0.002 0 o 0002 mm  Cl Max 25326  25.322

7 L7 25324 0.002 0 ) 0002 mm  Cl Max 25326 25,322

8 L8 25324 0,002 0 0 0002 mm Cl Max 25326 25,322

9 L9 25324 0,002 0 0 0002 mm Cl Max 25326 25,322

ci L1 25324 0.002 0 0 0002 mm  Cl Max 25326  25.322

cit L1t 25324 0.002 0 o 0002 mm  Cl Max 25326 25322 -
ST =S TS e |

Imatge 4. Configuracié mesures.

Configuracio inicial 5



DISSENY D’UN UTILLATGE | PROGRAMACIO PER
L’OPTIMITZACIO EN EL CONTROL D'UN PROCES DE
FABRICACIO PER UN ARBRE DE LLEVES

Raul Alarcon Fernandez

UNIVERSITAT POLITECNICA DE CATALUNYA

BARCELONATECH

Escola Politécnica Superior d'Enginyeria

de Vilanova i la Geltrd

Se—

Imatge 5. Configuracié mesures.

o ———
TEST SCHEME (Create / Change ) [
Article Number [TFG - new o | oK
Artide Mame | Cancel
Hardware Connections Setup Documentation Ix [ Qx /Rx Setup Test scheme for —
Spedial settings Setup Reference Information Setup IComGage Professional j Help |
0| & | =
CHARACTERISTICS : I Drawing data Statistics IQeFerence InFormaﬁori _I _I _I
No. | Name | Mominal | wst [ wet [ e | 1S | Unit | Mea. Inputs | Mode | 1. Master | 2 Master | ~
c7 L7 25.324 0.002 1] 1] -0.002 mm C1 Max 25.326 25.322
c8 L& 25,324 0.002 1] 1] 0,002 mm C1 Max 25,328 25,322
=] L9 25.324 0.002 1] 1] 0,002 mim C1 Max 25,326 25,322
cia  Lid 25.324 0.002 1] 1] -0.002 mm C1 Max 25.326 25.322
Cili | Li1 25,324 0.002 1] 1] 0,002 mm C1 Max 25,328 25,322
12 L12 25.324 0.002 1] 1] 0,002 mim C1 Max 25,326 25,322
ci13  L13 25.324 0.002 1] i} -0.002 mm C1 Max 25.32% 25.322 (=
Ccl4 L4 25,324 0.002 1] 1] 0,002 mm C1 Max 25,328 25,322
C15 L15 25.324 0.002 1] 1] 0,002 mim C1 Max 25,326 25,322
Ccils Lis 25.324 0.002 1] i} -0.002 mm C1 Max 25.32% 25.322
C17 CM 1] 0.002 1] 1] 0,002 mm (C1+C24C34C4+...  StaticM... — — -
. . oo

Configuracio inicial
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2. Creaci6 de pantalles

i IBR-ComGage =[O0 X
File  Adjustment  Options  Help

o o B (] x] | = ] lales] | 1l | zlolmilele] | 3

Step 81 INICI

Yalue Displays

SIEHLT
J

SPC-Displays

[H

. ST 1A\

Generate Window Contelits autdhatically Copy winWgr cank Assign all display elements Colour| _Size
[Menu : Tesi Scheme [ Creale/Change | Arficke - TFG -new [

e __{jﬁ%m o ﬁ;\_:_[—ﬁ FEF
INICI DE CICLE DE | o

ﬂﬂ mm mm mm mm mm mm man mm m)

e e

ol s ol
_ ON -> MESURA -> OFF -> CAL

Imatge 6. Creaci6 pantalla-fases.

Creacio de pantalles 7
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3. Programacio

S U= R

TEST STEPS: I Sequence Digital Outputs | Additional settings I =
P f o d
| Mo, | Test Step Function | Save the characteristics | Adjust the characteri... | EE LR T
=] «if-A - KI)1-A
52 CONTROL C1,C2,C3,C4,C5,C8,... —
s3  CAL — €1,C2,C3,C4,C5,C5,...
s s - - INICI DE CICLE DE CONTROL
FiY ik
Programme display window I

Imatge 7. Programacio6 fase INICI.

LIST OF CREATED FUNCTIONS
| Function | Function key | Hand/Foots... | Dig. Input | Ewvent | FP | - Edit
Setting register(z) : R2=0 - - Test Step Start Delete
Setting register(s) : R3=1 — — — Test Step Start 11 E
Setting register(s) : R4=1 - - - Test Step Start 11
Setting register(s) : R5=0 - - - Test Step Start 11 r | 2+ |
Setting register(s) : R6-R7=1 — — — Test Step Start 11
Setting register(s) : R9=0 - - - Test Step Start 11
Setting register(s) : R10=1 — — — Test Step Start 11
Setting register(s) : R11=1 — — — Test Step Start jhlg —
[v In this test step the reference information are requested oK I Cancel Help
Imatge 8. Programacio fase INICI.
LIST OF CREATED FUNCTIOMNS
Function Function key | HandFoots... | Dig. Input Event | FP | - Edit
Setting register(s) : R9=0 — — — Test Step Start 11
Setting register(s) : R10=1 — — — Test Step Start 11 Delete
Setting register(s) : R11=1 - - - Test Step Start 11
Setting register(s) : R20-R22=0 - - - Test Step Start 11
Setting register(s) : R23=2 — — — Test Step Start 11 e | + |
Setting register(s) : R25=0 - - - Test Step Start 11
Setting register(s) : R35=0 - - - Test Step Start 11
Setting register(s) : R46=0 — — — Test Step Start 11
Change to test step @ S2 (CONTROL) F1 — — — 1z =
¥ In this test step the reference information are requested OK I Cancel | Help |

Imatge 9. Programacio fase INICI.

[ (R _I_'I_I

TEST STEPS: I Sequence Digital Outputs I Additional settings I
P fd d
| Test Step Function | Save the characteristics | Adjust the characteri... | TSI LT
SLTNICL —-— - L1 L2 L3 L4 ol o
CONTROL C1,C2,C3,C4,C5,C6,
53 CAL — C1,C2,C3,C4,C5,Ch,... -.- um suE mEow .T_‘ n
54 sPC = = dmicnt [ s Lo

o5

o o o o B O O G
L5z |Ls ﬁlﬁ Sl
i1 ENVIANT.. | ave s s
Programme display window I

Imatge 10. Programacié fase CONTROL.

Programacio
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I LIST OF CREATED FUNCTIQNS

|| Function | Function key | Hand,Foots... | Dig. Input | Event | FP| - Edit
jic measurement on : C1, C2, C3, C4,... — = Y =)
Dyﬂamlcmeasurement off: C1,C2,C3,C4, . Fi1 — — 1 Delete
Save measured values : C1, C2, C3, C4, C5, — — — Formula : F12=18(R44=0.|R44... &
Setting register(s) : R1=0 - - - Formula ; Timer(5000,1)=1 11
Setting register{s) : R3=0 — — — Formula : F12=1 i1 r | + |
Setting register(s) : R4=R4 +1 — — — Formula : F12=18(R44=0. |R44... 11
Setting register(s) : R5=R5-1 - - - Formula ; F12=1&(R44=0. |R44... 11
Setting register{s) : R2=1 — — — Formula : R1=0, 11
Setting register(s) : R3=1 — — — Formula : Timer(2000,0)=1 11 ||
[w In this test step the reference information are requested CK I Cancel Help
Imatge 11. Programacié fase CONTROL.
LIST OF CREATED FUNCTIONS l
Function Function key | HandFoots... | Dig. Input | Event | FP| - Edit
Setting register(z) : R3=1 - - - Formula : Timer(2000,0)=1 11
Setting register(s) : R&=1 = = = Test Step Start 1 g Delete
Setting register{s) : R7=1 — — — Test Step Start i1
Setting register(s) : R8=1 — — — Formula : R1=0. 11
Setting register(z) : R9=0 - - - Test Step Start 11 £ | + |
Setting register(s) : R10=0 - - - Formula : R4=1 11
Setting register{s) : R40=1 — — — Farmula : (C1_USL=1]|C2_USL=... i1
Setting register(s) : R41=1 — — — Formula : (C9_USL=1|C10_USL... 11
Setting register(s) ; R42=1 - - - Formula : (C1_ LSL 1jc2.1 LSL 1. 11
[V In this test step the reference information are requested | 0K I Cancel | Help |
Imatge 12. Programacié fase CONTROL.
LIST OF CREATED FUNCTIONS I
Function | Function key | Hand/Foots... | Dig. Input | Event | FF‘| - Edit
Setting register(s) : R42=1 - - - Formula : (C1_LSL=1]C2_LSL=1... 11
Setting register(s) : R43=1 = = = Formula : (C9_LSL=1]C10_L5L=... 11 IERE
Setting register(s) : R44=1 — — — Formula : (R40=1|R41=1|R42=.., 11
Setting register(s) : R44=0 — — — Formula : (R45=18F10=1) 11 E
Setting register(s) : R44=2 — — — Formula : F10=1 11 ol | 4+ |
Setting register(s) : R45=1 - - - Formula : R44=1 11
Setting register(s) : R45=0 - - - Formula : R44=0. |R44=2 11
Setting register(s) : R40-R43=0 - - - Formula : F10=1 11
Setting register(s) : R20=1 — — — Formula : {C1_| UCL+C2 UCL+C " 11 [
¥ In this test step the reference information are requested Ok I Cancel | Help |
Imatge 13. Programaci6 fase CONTROL.
LIST OF CREATED FUNCTIONS !
Function | Function key | Hand/Foots... | Dig. Input | Event | FP| - Edit
Setting register(s) : R20=1 — — — Formula : (C1_UCL+C2_UCL4C... 11
Setting register(s) : R21=1 — — — Formula : (C8_UCL4C10_UCL+.. 11 Delete
Setting register(s) ; R22=1 - - - Formula : R20=18R20=R21&R2... il
Setting register(s) : R23=1 — — — Formula : R22=1 11
Setting register(s) : R22=0 — — — Formula : R22=1&F5=1 11 El £ | + |
Setting register(s) : R23=0 - - - Formula : R22=2|R22=0. 11
Setting register(s) : R24=1 - — — Formula : R22=0,&F5=18R.100=1 il
Setting register(s) : R24=0 — — — Formula : Timer{(4000,0)=1 11
Setting register(s) : R20-R21=0 — — — Formula : F10=1 i1 ||
[w In this test step the reference information are requested OK I Cancel Help

Imatge 14. Programacié fase CONTROL.

Programacio
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LIST OF CREATED FUNCTIONS l
Function Function key | HandFoots... | Dig. Input | Event | FP| - Edit
Setting register(s) : R20-R21=0 - - - Formula : F10=1 11
Setting register(s) : R22=2 - - - Formula : F10=1 11 Delete
Setting register(s) : R31=1 — - - Formula : (C5_LCL+C10_LCL+C... 11
Setting register(s) : R30=1 — — — Formula : (C1_LCL4C2_LCL+C3... 11
Setting register(s) : R32=1 — — — Formula : R30=18R30=R31&R3... 11 £ | 2+ |
Setting register(s) : R33=1 - - - Formula : R32=1 11 El
Setting register(s) : R32=0 — - - Formula : R32=1&F5=1 11
Setting register(s) : R33=0 — — — Formula : R32=2|R32=0, 11
Setting register(s) : R34=1 — — — Formula : R32=0.&F5=18R100=1 11 |
[ In this test step the reference information are requested QK. I Cancel | Help |

Imatge 15. Programacié fase CONTROL.

LIST OF CREATED FUNCTIOMNS |
Function Function key | Hand/Foots... | Dig. Input | Event | FP | - Edit
Setting register(s) : R34=1 - - - Formula : RL32=0,&F5=18R 100=1 11
Setting register(s) : R34=0 — — — Formula : Timer(4000,0)=1 11 Delete
Setting register(s) : R30-R31=0 — — — Formula : F10=1 11
Setting register(s) : R32=2 - - - Formula : F10=1 11
CQutput of values over RS232: C17 - - - Formula : (R24=1)&(F5=1)&(R 1... 11 e | * |
Setting register(s) : R100=0 — — — Formula : F5=1 11
Setting register(s) : R100=1 — — — Formula : F10=1 11
Call subsequence : 53 (CAL) - - - Formula : R5=0. 14 El
Call subsequence : 54 (SPC) F1 - - - 14 |-
¥ In this test step the reference information are requested | QK I Cancel | Help |
= —— .|

Imatge 16. Programaci6é fase CONTROL.

D I = |
TEST STEPS: I Sequence Digital Outputs | Additional settings I I-
i i i : v
No. | Test Step Function | Save the characteristics | Adjust the characteri... | SE RIS T
51 INICI — . L T T L r"rr"rr"rr“r
52 CONTROL €1,C2,C3,C4,C5,C6,... — Liflallallal -m|-m|-m|-m
: —t o~ 0t
54 SPC = = echFlEEEFIa:

(- HERRE - O (AL

Programme display window

Imatge 17. Programacié fase CONTROL.

LIST OF CREATED FUMNCTIONS
Function | Function key | Hand/Foots... | Dig. Input | Event | FP| - Edit
Dynamic measurement on: ¢y ¢2¢3,¢4.. | F0 [ [ [ [ 1]
Dynamic measurement off: C1, C2,C3, C4, ... F11 — — = 1 Delete
Adjustment f Calibration ; C1, C2, C3, C4, C5... F12 - - - 3
Setting register(s) : R10=0 — — — Formula : Timer(5000, 1)=1 11
Setting register(s) : R50=1 — — — Formula : R10=0, 11 e | o+ |
Setting register(s) : R9=R9 + 1 - - - Formula : F12=1 11
Setting register(s) : R6=0 - - — Formula : R9=1 11
Setting register(s) : R7=0 — — — Formula : R9=2 11
Setting register(s) : R51=1 — — — Formula : R10=0. 11 |5
[v In this test step the reference information are requested CK I Cancel Help

Imatge 18. Programacié fase CALIBRACIO.

Programacio 10
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LIST OF CREATED FUNCTIOQNS
Function Function key | Hand/Foots... | Dig. Input | Event | FP | - Edit
Setting register{s) : R7=0 — — — Formula : R9=2 i1
Setting register(s) : R51=1 = — — Formula : R.10=0, 11 Delete
Setting register(s) : R52=0 - - - Formula : Timer{2000,0)=1 11
Setting register{s) : R52=1 — — — Formula : Timer{4000,0)=1 i1
Setting register{s) : R5=10 — — — Test Step Start i1 £ | + |
Setting register(s) : R1=0 - - - Formula : R4>1 11
Setting register(s) : R20=0 - - - Test Step Start 11
Return from subsequence — — — Formula : R7=0.8R52=1 14
Call subsequence : 54 (SPC) F1 - - - 14 )5
|v In this test step the reference information are requested oK I Cancel Help |

Imatge 19. Programacié fase CALIBRACIO.

TEST STEPS: I Sequence Digital Outputs I Additional settings I ilil AIEILI

Previ f di indow : v

Mo, | Test Step Function | Save the characteristics | Adjust the characteri... | review of display window i
P o

51 INICI — —

S2  CONTROL €1,02,C3,C4,C5C6,... — = e el 8 I o e B o

53 CAL — C1,C2,C3,C4,C5,C6,...

s4 Jgpc ./ | — —

Foiea

HE 5 BEaE

Programme display window |

Imatge 20. Programacié fase CALIBRACIO.

LIST OF CREATED FUNCTIONS |
Function | Function key |HandfFoots...| Dig. Input |Event | FP| Edit

Return from subseguence CE =" ="1="""""""""""""1"%:

Delete

fl:tl

[V In this test step the reference information are requested | Ok I Cancel | Help |

Imatge 21. Programacié fase CALIBRACIO.

Programacio 11



